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A Preliminary Study on Snowfall over a Basin
— 1985 Radar Observation in Shinjo City —
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Abstract

Snowfall observations were made with a 3.2-cm weather radar in the Shonai and Shinjo
region, from Janauary 20 to 25, in 1985. The study was conducted in order to observe
regional differences in snowfall, especially that which comes to and falls in a basin.

On winter out-break of the polar air mass, the Shonai plain facing the Sea of Japan is
directly swept by snow storms, which generally move eastwards; cross over the Dewa hills
(600 to 800 m above sea level) and/or pass through the Mogami gorge, getting into the Shinjo
basin.

The results for 1985 observations are: 1) the movements of snowfall echoes were ruled
by the synoptic upper winds at the height of the echo existence, having no relations with
underlying terrain like hills and gorges. And 2) the horizontal distribution of precipitation,
summed up from the radar reflectivities at the echo height, showed no significant differences
between snowfalls which fell over hills and those which fell over gorges. These observational
facts suggest that a snowfall echo, which mighf be called a snow cloud, does not tend to go
through lower gorges more readily than high hills.
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The vertical structure of the snowfall echoes observed at the same time will soon be
reported elsewhere.
A tepetition of this 1985 experiment will be carried out again in 1986, to get more

meteorological data for snowfall disaster measurements.
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Fig. 1 Rough terrain aspects of the Tohoku district, Dotted areas are under 200 m above sea
level. Hatched areas are mountain ranges. is the name of a basin. The lower figure

is a west-east cross section of terrain.
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Fig. 2 Radar range and the terrain.

712 i



BB BEFOFHIIHIE — /K« L0« b (§) « ikt (55) « FIER - VREF

THIWIEBEZEENIAER L, At FoT0 s, HF0ORBIHTRTS 2B LRKiCES.
b =& —&dubé LEREOESSBRER THMATAK240° #530° , HEMTC50knT
H5H. TOEDS o) EEATESFD» SHPRMES 2 VIR LIRS R CHFacE 2=
PEATE AEBTHS. EHELURMICH 2B/ NS AR FOBRKBESAES 2
T HOE R FER M+ v 57— ELT A ER R L -1 1ER O8RS 5 L OS5,
BRE, \WERSEDBRSTS 5.

BEEICV—4 o REFERM & ESOHTFILEE R,

RLICERBIO L — 5 —BAlOES TR . PP L2BKEEDRIESEILHED 085 5

EE1l L——-IoAHE
& HE B
Photo. 1 View of the northern
Shinjo basin and the
Dewa hills from the
radar site,

1 1BSECHFLENICET S L — ¥ —HHlORE
Table 1  Outline of 1985 radar observations in Shinjo City.

OBSERVATION TIME | HEIGHT| teicHO | Uoionent
Ckm) 1 AZ, m/s)
0800~1200 JST, 20JAN,1985 4.7 |1SO 2 | 250°, 22
1400~1800 JST, 20 JAN.,1985 2.6 |1SO 2 | 275° 21
2000~2400 JST, 20 JAN.,1985 3.4 | I1SO 2 | 285° 20
0800~ 1200 JST, 21JAN.,1985 2.1 | 1SO 1 | 295° 16
1400~ 1800 JST, 21 JAN,1985| 1.7 |1S0O 1 -
2000~2400 JST. 21 JAN..1985 1.6 | NORMAL| 290°, 15
0800~ 1300 JST, 22 JAN.,1985 1.8 | NORMAL| 285°, 11
1300~1800 JST, 22 JAN.,1985| 2.6 | 150 1 |255° 19
2000~2400 JST. 22 JAN.,1985 2.9 | IS0 1 | 275° 23
0800~1300 JST, 23 JAN.,1985 2.1 | SO 1 | 290°, 12
1300~1800 JST, 23 JAN..1985 2.5 | 1SO 2 | 285° 16
2000~2400 JST, 23 JAN.,1985 16 |1SO 1 | 280° 16
0800~ 1300 JST, 24 JAN.,1985 1.6 | NORMAL| 295°, 12
1300~1800 JST. 24 JAN.,1985) 1.7 | NORMAL| 280° 16
2000~2400 JST, 24 JAN.,1985 1.2 | NORMAL| 280°, 17
0800~ 1200 JST, 25 JAN.,1985 2.9 | ISO 2 | 285°, 16
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Fig. 3  Surface map from January 20 to 25 (after “Kisho™ Vol. 29, No.3).
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®hoto. 2 Visual picture of GMS-3 at 0900 JST, January 20, 1985. Arrow shows the observation
area.
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Photo. 3  PPI radar picture (ISO 1) that shows snowfall at 0900 JST, January 20, 1985. 0° is the
true north. Observational region was restricted to 240° to 30° in azimuth because of
the obstacles behind the transportable radar set on a cliff (140 m above sea level).
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Fig. 4 Upper winds hodograph of Akita (about 100 km north to the radar
site), at 0900, 1500 and 2100 JST, January 20, 1985. The times for
various echo velocities are listed on the left side.
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Fig. 5 Distribution of precipitation for 12
hours according to radar reflectivi-
ty data, on January 20, 1985.
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Fig. 6 Distribution of precipitation on the ground for the same period as the radar measurement

on January 20, 1985.
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Fig. 7 Daily depth of newly fallen snow in the Shinjo basin on January 20, 1985.
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Photo. 4  Visual picture of GMS-3 at 0900 JST, January 24, 1985.
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Fig. 10 Same as Fig. 6, but for January 24, 1985.
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